The role of gender inequities in explaining women's access to reproductive health care was examined in four countries (two sub-Saharan African and two South Asian countries). The extent of gender inequities varies across and within countries, and is rooted in the different cultural practices and gender norms within these different countries, and differences in the status and autonomy of women. Methods: Demographic and Health Survey data from women aged 15-49 years within these countries were analyzed with multivariate logistic regression analysis to examine the role of multidimensional characteristics of gender inequities, operationalized as access to skilled antenatal care, tetanus toxoid injection during pregnancy, and access to skilled antenatal care. Results: Significant associations were found between several dimensions of gender inequities (with the exception of decision-making autonomy) and reported use of maternal reproductive health care services. Several pathways of influence between the outcome and exposure variables were also identified. Conclusion: Dimensions of gender inequities (with the exception of decision-making autonomy) differentially influenced woman's use of reproductive health care services, thus highlighting the urgent need for concerted and sustained efforts to change these harmful traditional values if several of these countries are to meet Millennium Development Goal-5.
Introduction
The World Health Organization estimated in 2011 that 358,000 women die every year during pregnancy and childbirth, 1 often from preventable causes. These deaths occur mostly due to lack of access to skilled health care and emergency services during pregnancy and immediately after childbirth, as well as lack of contraception needed to avoid unwanted pregnancies as a means of birth spacing. 2 About 99% of all maternal deaths occur in low-and middle-income countries. 3 More than half of these deaths occur in sub-Saharan Africa (SSA), and one-third in South Asia; together, these regions account for 87% of all maternal deaths. 4 These figures are in spite of the remarkable progress many of these countries have made in reducing maternal mortality rates following implementation of such policies as the Alma Ata Declaration in 1978, the Safe Motherhood initiative initiated by the World Bank in 1987, 5, 6 and more recently, the Millennium Development Goals (MDGs). 7 MDG-5 aims to reduce maternal mortality ratios by 75%, between 1990 and 2015, and achieve universal reproductive health services for women by 2015. The provision of maternal health care services has been repeatedly shown to be essential in curbing maternal deaths. 8, 9 Factors such as access to antenatal care, 10, 11 skilled assistance at child birth, 12, 13 delivery at a health care facility, access to emergency obstetric care, 14 and appropriate postpartum care 15 have been effective in reducing maternal mortality.
Regional contexts: SSA and South Asia
The problem of maternal mortality in SSA has long been acknowledged. With a lifetime risk of maternal death of one in 31, 16 SSA has not adequately met the goal of reducing maternal mortality by 75% in the last decade. 17 Many countries in SSA have had to deal with the human immunodeficiency virus/acquired immunodeficiency syndrome epidemic on a much larger scale than anywhere else in the world, 18 thus accounting for 9% of all maternal deaths. 19 These poor figures have been attributed to factors such as lack of skilled attendance at birth, maternal illiteracy, poor socioeconomic status, and high fertility rates, as well as national-level factors such as health expenditure per capita and the political stability of the country. 20, 21 In South Asia, the lifetime maternal mortality risk of one in 120 is only second to that of SSA. India alone accounts for 63,000 maternal deaths a year -the largest number in any country. 16 Progress toward achieving MDG-5 in this region has also been slow, 22 and -as in the case of SSA -one of the principal contributing factors is the lack of skilled maternal health care. 23 Additional factors, however, include inequality in health care access mainly due to economic, social, religious, or ethnic stratification, 23 delays in seeking and obtaining health care, 24 and poor quality of care due to a lack of skilled health care professionals. 25 In many South Asian countries, a major obstacle preventing women from receiving the health care they need is out-ofpocket payments. 26 The role of gender inequities Conceptually distinct from "sex," which is biological and involving the ability to bear a child, gender is a social construct consisting of gender roles, norms, and expectations attributed to men and women in a given society; 27 this varies between societies or era. Gender plays a role in the access to and use of maternal health care on several levels. Gender norms/roles are often determined by culture and the societies in which people live, and vary significantly across and within cultures; these norms also govern differences in roles, rights, and opportunities for men and women in that society. 28 Gender inequities refer to the discrimination and differential treatment of men or women in ways that are unfair, avoidable, unjust, and/or unnecessary. 29 In societies where women are of a lower status than men, gender inequities are often mirrored in terms of restrictions in education, health care, economic and employment opportunities, and choices regarding marriage and reproductive health matters. 30 MDG-3 aims to "promote gender equality and empower women," with specific focus on eliminating barriers to education and employment and rights to health care. 31 Gender inequities are multidimensional and affect women's access to health care in more ways than one. 32 Women generally have higher life expectancies than men, due to biological and behavioral factors. Yet this advantage is overridden in many contexts, and female life expectancy at birth is sometimes lower than or equal to that of males. 33 Additionally, women's greater longevity often does not translate into healthier lives, and in many low-and middle-income countries, women undergoing pregnancy and childbirth are often unable to access maternal health care due to systematic discriminations or inequities rooted in gender norms within the society they live in. Lack of autonomy, male dominance in relationships, and gender-based violence are other examples of gender inequities that affect access to health care. 27, 33 Conceptual framework on how gender inequities affect access to maternal health care services
This study employs a conceptual framework adapted from the Ecological Systems Theory 34 in investigating the association between women's access to reproductive health care and gender inequities at three different levels (individual, relationship, and societal), both of which are multidimensional and interlinked. The status of women and gender norms in a society determine to a great extent the dynamics of women's relationships with their spouses or male partners, and their place in the household. Societal factors also affect the opportunities woman have regarding education, income, and occupation, expected age at first marriage, her control over earnings, and participation in decision making. The reverse could also hold true: lower educational opportunities, lack of decision-making autonomy and control over earnings, and the early marriage of women in a society act to reinforce the status quo of relationships in that society, which in turn could maintain women's lower status and the existing gender norms in a society. Societal and community level factors can affect women's access to maternal health care through different pathways (Figure 1 ): the type of society (eg, patriarchal, traditional) a woman lives in 27 -and the gender norms and values within the society 35 to health care (Pathway 1). The dynamics of the relationship between a woman and her partner can determine a woman's access to health care. In patriarchal societies, polygyny is a common practice, and inequalities between a woman and her partner in terms of age, education, and income often result in women being in positions of dependency with little or no say in matters such as health care, often needing to seek permission from their partners or mother-in-law to carry out daily activities. 10, 36 Varying levels of partner controlling behaviors (including gender-based violence) have been shown to affect women's access to health care (Pathway 2). 37 Individual-level factors such as a woman's decision-making autonomy, control over earnings, age at first marriage, and attitudes toward wife beating are indicators of empowerment, the degree of dependence on their partners, and the likelihood of access to maternal health care (Pathway 3). 35, 38 Demographic and socioeconomic factors such as a woman's age, education, parity, household wealth, and place of residence can also affect access to health care, both in terms of physical and financial accessibility (Pathway 4). 36 Therefore, the aim of this study was to assess, from a holistic perspective, the role of gender inequities on women's access to reproductive health care in four countries: India, Nepal, Kenya, and Namibia. It was hypothesized that dimensions of gender inequities would differentially influence access to measures of reproductive health care depending on the social contexts within the countries in the study. (2005) (2006) , and Nepal (2006) . DHS data are nationally representative population-based surveys carried out using a stratified two-stage cluster sampling design. Respondents included 8444 women in Kenya, 9804 women in Namibia, 124,385 women in India, and 10,793 women in Nepal, all between the ages of 15-49 years. Data were collected using a standardized DHS questionnaire administered during faceto-face interviews. Response rates ranged from 94.5% (India) to 98.4% (Nepal).
Methods Data

Measures
Women's access to reproductive health care was operationalized as three outcome variables: (1) access to skilled antenatal care, a dichotomous variable grouped as "yes" (if women received antenatal care from a doctor, nurse, midwife, or from all three) or "no" (if women did not receive antenatal care from a doctor, nurse, or midwife); (2) tetanus toxoid injection during pregnancy, a dichotomous a variable grouped as "yes" (if women received one or more tetanus injections before childbirth) or "no" (if women did not receive tetanus injections before childbirth); and (3) access to an institutional delivery, for which responses were categorized as "home" (if respondent delivered in own home/parent's home/someone else's home) or "institutional" (if respondent delivered in government hospital/government health clinic/other public or rural hospital/private hospital/maternity clinic/other private clinic/nongovernmental organization/Red Cross/other).
Dimensions of gender inequities were the main exposure variables, which reflected context-specific multidimensions of gender inequities, and included: (1) "decision-making autonomy," created from dichotomous responses ("yes" or "no") to questions about the respondent having the "final say" regarding own health care, making large household purchases, making household purchases for daily needs, visits to family or relatives, food to be cooked every day, and deciding what to do with the money her husband earns. Responses of "yes" to one or more of these questions were grouped as "respondent has decision-making autonomy" and responses of "no" to all of the statements were grouped as "respondent has no decision-making autonomy;" (2) "husband has other wives," created from the variable "number of other wives respondent's husband has," and categorized as "yes" ("one or more other wives") or "no" ("no other wives"); (3) "justifies wife beating," dichotomous responses ("yes" or "no") created from responses to questions on whether respondents would justify "wife beating" for offences such as going out without telling husband/partner, neglecting the children, arguing with husband/partner, refusing to have sex with husband/ partner, and burning the food. Responses of "no" to all of the statements formed one-half of the dichotomy, responses of "yes" to one or more of the questions formed the other half; (4) "age at first marriage," categorized as #19 years and $20 years; (5) "control over earnings," binary variable created from responses to the question "who decides how to spend money;" responses of "respondent alone," "respondent and husband/partner," and "respondent and other person" were coded "yes," and responses of "husband/partner alone" and "someone else" were coded "no;" and (6) "relationship inequality," assessed on the basis of differences in age, education, and earnings between the respondent and her husband/ partner. Age inequalities were categorized as "respondent is younger than husband/partner," "same age as husband/ partner," and "older than husband/partner." Education inequalities were categorized as "respondent is less educated than partner," "same education as husband/partner," and "more educated than husband/partner." Earning inequalities were categorized as "respondent earns less than husband/partner," "earns the same as husband/partner," and "earns more than husband/partner."
Demographic and socioeconomic characteristics
These included: (1) age of respondent (15-24, 25-34, and .35 years); (2) highest educational attainment (no education, primary, and secondary or higher); (3) number of children ever born (one or two, three or four, and five or more), (4) place of residence (urban and rural); and (5) household wealth index, constructed from responses to questions about household possession of durable items (eg, radio, refrigerator, television, motorcar) and quality of dwelling (eg, floor type, roof type), using principal component analysis. The resulting index was then categorized (poor, middle, and rich). A summary of the exposure variables used in this study are described in Table 1 .
Statistical analysis
Distribution of the measures of gender inequities, and demographic and socioeconomic characteristics for the four countries were analyzed. The same exposure variables were entered into the models for all four countries. Multivariate logistic regression analysis was used to determine measures of gender inequities significant in predicting women's access to maternal health care. Two models were used in analyzing the data: model 1 (crude model) assessed only measures of gender inequities as predictor variables for women's access to maternal health care, whilst model 2 (adjusted model) included the demographic and socioeconomic characteristics. Measures of association are presented as odds ratios (OR) and 95% confidence intervals (95% CI). Missing data, which were very few, were excluded from the analysis. Data was analyzed using IBM ® SPSS version 18.0 (SPSS Inc, Chicago, IL).
Ethical considerations
As a part of the DHS survey methodology, informed consent was obtained from all participants prior to their participation in the survey, and the collection of information was done confidentially. Permission for the use of datasets in the present study was obtained from Measure DHS (Calverton, MD). Table 2 , the women were similar with regards to proportions in decision-making autonomy, husband having submit your manuscript | www.dovepress.com Dovepress Dovepress other wives, relationship inequality in age, education and earning, age of respondent, number of children ever born, place of residence, and wealth index. The proportion of women, however, differed with regard to a higher proportion not justifying wife beating (Namibia: 5612 of 9101, 62%; India: 64,266 of 116,999, 55%; and Nepal: 8146 of 10,724, 76%), a higher proportion being $20 years at first marriage (Namibia: 2748 of 4259, 65%), and a higher proportion were #19 years (Kenya: 3617 of 5904, 61%; India: 66,894 of 93,724, 71%; and Nepal: 7287 of 8640, 84%).
Results
As shown in
Of the 2355 respondents in Kenya, 2173 (92%) reported having control of earnings, with similar results in Namibia (1334 of 1516, 88%) and India (19, with secondary or higher education were of higher proportion in Namibia (6413 of 9804, 65%) and India (66,848 of 124,373, 54%); in contrast, women with primary education were of higher proportion in Kenya (4404 of 8444, 52%), and women with no education were of higher proportion in Nepal (5677 of 10,793, 52%) ( Table 2 ).
Factors associated with the outcome measures
Results of the adjusted analyses are presented in Tables 3-5 .
Skilled antenatal care
Adjusted analyses indicated that among the dimensions of gender inequities, education inequality, ie, women more educated than their partner in Namibia (Table 4 ).
Access to maternal tetanus vaccination during pregnancy
Women in polygynous relationships in Nepal (OR: 0.42; 95% CI: 0.22-0.80) were less likely to receive maternal tetanus vaccination during pregnancy compared to women in monogamous relationships. In contrast, the likelihood of receiving maternal tetanus vaccination during pregnancy was higher for women with less education than their partner in India (OR: 1.33; 95% CI: 1.15-1.55) compared to having the same educational level as their partner, for women earning less than their partner in India (OR: 1.57; 95% CI: 1.28-1.92) and in Nepal (OR: 1.74; 95% CI: 1.16-2.62), and for women earning more than their partner in India (OR: 1.54; 95% CI: 1.14-2.07) compared to earning the same as their partner. Women aged 15-24 years in Namibia (OR: 2.84; 95% CI: 1.42-5.68) and 25-34 years in India (OR: 1.39; 95% CI: 1.14-1.68) had a higher likelihood of receiving maternal tetanus vaccination during pregnancy. Women with no education in Kenya (OR: 0.23; 95% CI: 0.11-0.47), no education (OR: 0.35; 95% CI: 0.27-0.46) or primary education (OR: 0.55; 95% CI: 0.41-0.72) in India, and no education (OR: 0.34; 95% CI: 0.18-0.63) or primary education (OR: 0.43; 95% CI: 0.23-0.80) in Nepal were less likely to receive a maternal tetanus vaccination during pregnancy compared to those with secondary or higher education, whereas having primary education in Namibia (OR: 1.86; 95% CI: 1.13-3.36) was associated with a higher likelihood of receiving maternal tetanus vaccination during pregnancy compared to having secondary or higher education. Women who had three or four children in India (OR: 0.64; 95% CI: 0.53-0.77) and Nepal (OR: 0.61; 95% CI: 0.38-0.99) and women who had five or more children in India (OR: 0.38; 95% CI: 0.30-0.47) were less likely to receive maternal tetanus vaccination during pregnancy compared to women with one or two children. Finally, compared to women in rich households, women in households of poor (OR: 0.31; 95% CI: 0.23-0.40) and middle wealth (OR: 0.61; 95% CI: 0.46-0.80) in India, as well as those in households of poor wealth in Nepal (OR: 0.56; 95% CI: 0.37-0.84) were less likely to access maternal tetanus vaccination during pregnancy (Table 5 ).
Discussion
Summary of findings
Measures of gender inequities such as polygyny (husband having other wives), justifying wife beating, age at first marriage (#19 years), and education inequality (being less educated than partner) were differentially and significantly associated with the different measures of access to reproductive health care within the four countries.
Comparison with previous studies Polygamy
The women in polygynous relationships had lower access to institutional delivery and maternal tetanus vaccination during pregnancy in Nepal, consistent with findings from recent reports, 39, 40 which attribute this to the systematic gender and cultural discriminations deterring women from accessing modern reproductive health services in the form of early marriage, discrimination against daughters in access to health care, and restraining women's autonomy and physical mobility to seek health care for themselves; these are all reflective of a difference in men's and women's economic roles and power. 41 Alternative explanations could be disadvantages arising from such factors as poor geographical accessibility, caste/ethnicity, and low income. 40 These findings stress the need to change the patriarchal and discriminatory traditional value systems and practices in Nepal. The current findings are consistent with those in a study in SSA where women in monogamous relationships in Kenya and the Ivory Coast were found to seek more health care. 42 
Justifying wife beating
Women who considered wife beating justifiable were found to be less likely to have access to institutional delivery in Namibia. This may be due to lower status within the household, lower education, economic dependence on their male partners, and inexposure to a modern health care system, thus reflecting traditional gender role attitudes that place women in subordinate and dependent positions in relation to men. Coupled with the lower socioeconomic status of most of the respondents, it is plausible that the women lacked enough submit your manuscript | www.dovepress.com Dovepress Dovepress relationship and economic autonomy to demand access to reproductive health care. Similar findings have been reported in other studies. 43 Age at first marriage Findings in the association between early marriage (#19 years) and access to reproductive health care were mixed. Women who married at #19 years were less likely to have access to institutional delivery in Kenya and India, which is consistent with another study, 10 and may be due to hierarchies existing in families in which these women have little or no influence in decision making. 36 Early marriage often curtails young women's educational opportunities, 44 and renders them less autonomous and incapable of asserting themselves in their marriage. Typically coinciding with early childbearing, it often results in lower access to reproductive health care, especially as these young brides may lack knowledge of sexual and reproductive matters. 44 Conversely, marrying at #19 years in Nepal was associated with increased access to skilled antenatal care and institutional delivery. This may be explained by early marriage being a societal norm in Nepal, 45 evidenced by 40% of marriages involving girls 15 years of age in Nepal. 46 The resulting early pregnancies are associated with an increased need for reproductive health care among women in this age group. Moreover, the decision to get girls married at an early age is also a reflection of underlying patriarchal values in Nepal. 47 
Control over earnings
That women lacking control over earnings had higher access to institutional delivery in India is counterintuitive and contrasts with findings in another study. 35 Cultural norms and family dynamics are known to limit women's ability to exercise control over earnings/savings; however, women's participation in microcredit and savings schemes, which are socially accepted strategies to save in India, may enable them protect their savings from husbands and other relatives. 48 Women may also choose individual savings programs that allow them to keep knowledge or details of their savings to themselves, so as to avoid being subjected to pressure from others, including their spouse. 49 
Relationship inequalities
The correlation between relationship inequalities in age, education, and earnings and different aspects of women's reproductive health care were also conflicting. That women in India who earned more than their spouse had higher access to maternal tetanus vaccination during pregnancy is as expected, and may result from the women's greater socioeconomic status and financial autonomy within the household, consistent with findings in other studies. 50, 51 The decreased access to reproductive health care associated with women being younger or less educated than their spouse may also be a reflection of their low status within the relationship and their economic dependence on their partners. In contrast, however, women who were more educated than their spouse being less likely to access reproductive health care or being less educated and more likely to access reproductive health care are indicative of the variation and complexity of manifestations of gender inequities within different social contexts. These associations point to gaps in the extant literature and the need for further research into the role of social inequalities within the household on different health care outcomes. It is presumable that lower access to reproductive health care among women who are more educated than their spouse may be related to these women being working women with time constraints reducing their use of reproductive health care; this is consistent with findings from another study, 35 and may be of interest to those working with interventions aimed at increasing employment opportunities, as this may not always generate the expected results of either improving intrahousehold equality or access to health care.
Demographic and socioeconomic factors
The lower likelihood of accessing skilled antenatal care in Namibia, and institutional delivery in the four countries for women aged 15-24 years (and women aged 25-34 years in India) is in agreement with results from other studies, 10, 36 and could be attributed to older women having more decision-making autonomy. Moreover, younger women tend to have lesser say in household decisions, which are commonly made by either their partners or mothers-in-law within these contexts. Young age may also correlate with lower educational levels, and therefore less knowledge about maternal health care. 45 The exception was a higher likelihood of access to maternal tetanus vaccination during pregnancy among women aged 15-24 years in Namibia and women aged 25-34 years in India, which may be associated with women aged , 35 years having greater access to maternal health care as a result of their increased fertility rates, 52 and higher parity. 10, 53 It was found that educational attainment of women was positively correlated with access to reproductive health care, in line with a previous study; 35, 53 reasons include increased awareness of the benefits of maternal health care among more educated women, greater influence over decisions regarding submit your manuscript | www.dovepress.com Dovepress Dovepress their own health, and better communication skills. 10, 35, 36, 53 The exception in this study being higher access to maternal tetanus vaccination during pregnancy among women with primary education compared to those with secondary or higher education in Namibia, which, as earlier stated, may be associated with the possibility of wanting to pursue their careers, hence decreased fertility, parity, and lower access to maternal tetanus vaccination among women with higher education.
Having three or more children was generally associated with less likelihood of accessing health care among women in all the countries. While it is unclear why women with three or more children are less likely to seek reproductive health care than women with two children or less, the results appear to be consistent with most studies done elsewhere which attribute this to increased confidence in home birth and the belief that modern health care is either not very necessary, or to high costs or negative experiences from previous pregnancies and births coupled with greater demands in terms of time, resources, and child care, 52 and the poor quality of health care facilities. 35 Women tend to use reproductive health care for their first child than later children, 54 due to first pregnancies being more associated with difficulties during labor and delivery compared to high order pregnancies. Thus, low parity women are more motivated to deliver in medical facilities than high parity women.
This study also found a negative correlation between rural residence and access to skilled antenatal care (India and Nepal), as well as institutional delivery in all the countries; this is in line with existing literature, 10, 36, 44, 52, 55, 56 which have shown that urban residence confers an advantage in access to maternal health care. Contributing factors include longer travelling distances, time, and costs to reproductive health care services for women in many rural areas, often fewer health care facilities, and a general lack of skilled health care workers. In addition, women living in rural settings also tend to be less educated and of lower socioeconomic status, which could further limit their access to health care. Finally, household wealth index was found to be a significant predictor of access to maternal health care in these countries, which is an expected finding given that the majority of health care services in these countries are financed through out-of-pocket expenditure. 57, 58 Previous studies have shown that in addition to being indicative of the ability to pay for services, 10, 52, 55, 59 better wealth status may also reflect a greater perceived need of such skilled health care services. 35, 53, 60 Only one measure of gender inequity -decision-making autonomy -was not significantly associated with women's access to reproductive health care; this may have resulted from differences in understanding the questions relating to these variables as well as underreporting among the women.
Strengths and limitations
The strengths of this study include: (1) the large sample size of DHS surveys; (2) the surveys being nationally representative and enabling the generalization of the results within and across countries; and (3) similar definitions of variables across countries, which increased comparability across countries. The limitations of this study include: (1) the cross-sectional nature of the data did not enable causal inference to be drawn from findings in this study; (2) household income or expenditure, which are commonly used measures for wealth, are not routinely collected in DHS surveys. The assets-based wealth index used in this study is only a proxy indicator for household economic status, which may not always produce results similar to those obtained from direct assessments of income and expenditure where such data are available or can be reliably collected; (3) the main outcome variable in this study was "access to reproductive health care" which was a proxy for "use" of health care. However, use of health care is also affected by availability, affordability, and acceptability of the services, and these need to be accounted for before any conclusions can be drawn regarding the use of health care; and (4) gender-based violence was not analyzed in this study, as data was not available for this variable in the DHS surveys for Namibia and India. Given the variations in cultural norms, health care systems, and sociodemographic characteristics both within and between the four countries, the current findings indicate that measures of gender inequities cannot be generalized to fit the different contexts.
Conclusion and policy implications
Dimensions of gender inequities (with the exception of decision-making autonomy) were significant predictors of access to reproductive health care. Findings highlight the role of patriarchal and discriminatory traditional value systems and practices that place women and girls in subordinate positions to men and boys within different social contexts, and the urgent need for concerted and sustained efforts to change these harmful traditional values if several of these countries are to meet MDG-5.
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